Abstract. In the 1933 Bohr and Rosenfeld's famous article on electromagnetic field measurements they did not consider the measurement of a magnetic component in a given space-time region, nor the measurement of two parallel magnetic components, nor the measurement of two non-parallel magnetic components, nor the parallel measurement of one magnetic and one electric component, nor the non-parallel measurement of one electric and one magnetic component, nor the non-parallel measurement of one magnetic and one electric component in two different space-time regions. This article covers the first one of these pending matters.
. The case number (5) will be treated here.
In 1951 Corinaldesi [4] discovered that Bohr and Rosenfeld [2] had made a mistake in the calculation of a critical field related to vacuum fluctuations. Continuing with which has been done before [5] , we intend to show that Corinaldesi's correction does not change the conclusions made by Bohr and Rosenfeld in the cases studied by them.
We will show that Bohr and Rosenfeld's conclusions also hold in the cases not considered by them. We will justify the subsequent studies based on Bohr and Rosenfeld's pioneering article from a very different perspective to that used by Hnizdo [6] in the defense of Bohr and Rosenfeld's work, which has been under attack from Compagno and Persico [7] . Bohr and Rosenfeld designated the square root of any of uncertainty relations above mentioned as a critical field ∆ Bohr-Rosenfeld = ∆ BR , for every electromagnetic field that may be considered, if the latter, being much greater than ∆ BR , was close to the classical description. is defined and is equal to zero. This situation corresponds to the vacuum, in which the expected value of all the field averages is certainly null, but not their mean quadratic fluctuations. The quantity ∆ o BR is critical in the sense that when field averages are considered which are much greater than it, the vacuum fluctuations can be neglected. In the interesting physical case L > cT Bohr and Rosenfeld found [2] that
that is to say that
> 1, and in the limiting case L >> cT, the critical quantity ∆ BR is much greater than ∆ o BR and, therefore, after showing the consequences of the formalism, the vacuum fluctuations can be neglected. Darrigol [8] has obtained the following simple values for Corinaldesi's critical fields, if L > cT
from which 
obtaining that 
Our treatment in terms of the force on a current density component z j seems flawed because the currents cannot run in just one direction, they must form loops, and therefore the force of the magnetic field on the test body cannot be due to a current running only in one direction. Nevertheless, it can be assumed without loss of generality that inside the measurement region is a distribution of current sufficiently large for being straight there, and although closed outside the region too. It is possible to show [3] that the order of magnitude of the magnetic component in the x-direction of the reaction field of the test body is
which, replacing it in (4) allows us to find the order of magnitude of the linear momentum transferred by radiation from the test body
From the equation ∆ ∆ p y y ≈ h and using equation (4) it is possible to obtain
From equation (7), and in analogy with Bohr and Rosenfeld's treatment, it can be concluded that 
, from which
That is to say, there is equal uncertainty in the measurement in the untreated Corinaldesi's case compared with the untreated Bohr and Rosenfeld's case. In analogy with the above argument, we can have, for the quantity defined by
We conclude from (9) that it is easier to tackle the quantum domain in the untreated Bohr and Rosenfeld's measurement case than in Corinaldesi's. The fact that z j must make itself very large in order to reduce quantity (7) 
